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Y chance of being selected.

both

RN o 'PARl_‘.l:‘ INTRODUCTION © .
' ,-\" . N L -

The 1977 Natlonal Survey of /Sc1en,;5 Mathemat1cs, and Socdal
Studies Educat1oh was conducted by the Research Tr1angle Inst1tute
(RTI) under contract to * the Nat1onal Science’ Foundation * GNSF) A
nataonal sample of teachers, princ1pals, super1ntendents and 1local
district supervisors received survey questlonna1res, as ‘'did all state:
supervisors of science, pathem.*lcs,(and social studies 1n-each of the
50 states and the District 'of Columbia. ’

‘The sample design, instrument development data collectlon, ile

preparation, and analysls procedures are described briefly the
xema1nder of’Part 15 highlights of the survey results-are presented in
Part II. : ) b S o ' .
. . : J' . o ‘.~ ~/ "_ (‘/
A, Sample Deslgn o h' YA R

This survey utlllzed F natlonal prohab1l1ty sample-of d1str1dts;'

schools, and. teachers The sample ‘was deslgned so that every superin-
tendent and. pr1nc}pal and- every teacher and sdperv1sof of sc1ence, )
mathematics, and-social studifs in grydes K-12 in the Unlté!\States had_'

a1l public, Cathollc ‘and pr1vate schools

-
in the country were 1ncluded in. the target populat1on This design
ensured that %at;onal estimates of curriculum usage and classroom

) pract1ces could be made from the sample data. . s -~

The samples were selected u31ng a multistage stratified cluster
design First, approximately 400 public school districts vere ‘selected
from 102 different geograph1c areas'across the country Next, schools
within these districts were selected to prov1de a total of approx1-

mately 400 schools at each of four | grade lévels: K-3, 4-6, 7-9, and

10-12. &% F1nally, teachers within each sample school were selected from

a list provided by the pr1nc1pal Three teachers were selected*from

" each K-3 and 4-6 samgle school--one to answer questlons about science

e S
- A

1 A school was eligible for selection if it contained at least one of
the grades in .the specified.grade range. Thus, for example, a*K-6 school °

A

could have been selected either for the K-3 sample, the 4<6 sample, or -




. - . .
S ’ . . . ’

1nstruct1on,’one about mathematacs 1nstruct1on, and one about soc1al
v .studies 1nstruct1on. Six teachers--two in each subject--were selected
from each 7-9 and 10 12 sample school. ‘
1

B. Instrument Development .
o, The Naiional Science Foundatlon had defined the areas

! for this survey ta 1nclude course offer1ngs, curr1culwm usage, and

interest

Soecifically, NSF posed the fplloW1ng questions: 2l -
’ . © +1. What science courses are currently offered i schodls?1
8 - . : o
2. What local and state guidelines exist for th spec1f1ca-
o tion of minimal science experiences for students?
N '@‘ j .
3. What texts, laboratory manuals, curriculum kits, modules,
' etc., are be1ng used in science classrooms?./,
< ) 2 :
. ' 4. What share of the market is held by specifj/c textbooks..at .
the various grade levels and subject areas
L 5. What reg1onal patterns of curr1culum lisage are _evident?
, Tt What patterns exist with respect to irban, suburban
' ’ rural, and otHer geographic variables? /‘ -
+'6. What "hands-on" materlal;} such-as laboratory or act1v1ty“

'+ centered materials, are being. used? What is the extent

and frequency of their use .by grade level and SUbJeCt'
. matter? . ) I . S

Y ‘ ./ I .

/ 7. What audio-visual' materials (films, ! fllmstrlps/loops,

, ‘ models) "are used? at is the extent, frequgncy and

nature of their use by grade level andgsuBJect matter?

. |

much time (in compar1son ‘with other %

8. By grade level, ho

subjects) is speny/ on teaching science? - sl A

‘ ) e N
9. What is the ro}é of the sc1ence teachey’Ln work1ng with
. students? Hoy¥ has this role changed in the past 15

~ ~years? What /Commonalities exist in the teaching styles/'
. strateg1es/9@act1ces of science tea hers tHryughout the

/ United States? ) e 5

.o . ¢ R ‘, “ o3

e : 10. What are/the roles of science supervisory sfiecialiyts.at
K - the lo¢al district and state -levels? How are - they
' . 'selected? - What are their qua11f1ca ions? . RN

"t o

1 The Nati nal Sc1ence Foundat1on def1nes cience to 1nc1ude the
natural sciefces, social sciences, anﬂ mathematics. '} or

classroom practices in sc1ence, mathemat1os, and socigl studles. :




11, .How have science teachers throughout the United States
been inflpenced in their use of matérials by Federally-
supported’.in-service tra;nlng efforts in science?

An initial review of the research literature waS'conducted-to:

locate previons studies in these areas and to identify important vari-.

ables. A preliminary set of research questions and data sources was

developed, submitted to NSF, and revised b%sed on NSF feedback. Pre-

liminary drafts_of\questionngireé were prepared using: items which could

be used to answer the research questions. Most of the.items were

developed specifically for this study, but some were adapted from itens

appearing in eatlier studies.

" The preliminary drafts of the questionnaires were reviewed by'NS¥

\

and by 18 consultants with expertise in science, mathematics, and

social studies educatlon They were also reviewed by representatives

of a number of profess1onal organizations including the follow1ng the |,

. Amer1can Association for the Advancement of Sc1ence, the Amer1can
~ Psychological Assdciation; the Soc1a1 Studies Education Consortium; the

Educat1onal Products Informat1on Exchange, and the national associa- ..

t1ons of both state supervisors and local district superV1sors of
scxence, mathematics and social studies educat1on Thefquest1onna1res
were rev1sed¢based on feedback fnom the various -reviewers; - they were
then approved by the Committee on Evaluation -and' Information Systems
(CEIS) of the Council of Chief State School Officers and by the Office
of Management and Budget ' (OMB). .

The final .versionsaof the questionmaires included the following
topics: ' {

\ ¢ \ N
State Supervisor: time spent on various supervision/coordination

'aetivities; sources of information; attendénée at NSF-sponsored

. workshops; dissemination of federally-funded curriculum materials;
requirements for high school graduatinn; and problems ;ffecting
instruction in their states. )

]
1

-District Curriculum: job 'responsibilities; professional memPer-

ships and activities; sources of information; district guidelines;
use of standardined tests; textbook selection,‘use of fedefally-
funded curriculum materials; and problems affect1ng instruct1on in
the1r district. , 1, ’

-

¢ «
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Superintendent. background information such‘ as district enroll-

, ftent, type of comunity, per pupil expenditure, \ftmding sources,
number of - teachers, and number of district supervisors,‘ and

 opinions about federal support for curriculum davelopmest. -
. ot ! ' .

Princiga'i" school enrollment; type of comunity; principals'

qualification/s for supervising science, mathematics and social

studies instruction; sources: of information; attendance at NSF--

" sponsored activ1t1§es; school facilitiés, equipment, and supplies;

’ -textbook selection; - problems affect:,ng instruction in their

scﬁool use of federally—funded curriculum materials; and course
offerlngs and enrollments in science, mathematics, and social

studies.

-

-

Teacher: number of- years teaching; ‘source of information; needs *

for assistance; time spent:in instruction; teaching techniques;

use of .audiovisual materials; .use of federally-fu‘nded curriculum
materials; attendance at NSF-sponsored activitie5° and problems

affectmg mstruction in their school.

[ .
he .

C. Data Collection ‘ . £

. The Chief State School Officers in the states with sample schools .

were asked for permission to contact sample districts in their states.

. . ‘ . M N ,\ . v
District superintendents were subsequently contacted, and after they

had granted permission, questionnaires were mailed to teachers, princi-
pals; and local district supervisors. In districts with no district

supervisors in' one or more subje¢t areas, the superintendent was ‘asked

to designate a person to answer questions about district programs.

Follow-up activities used to 1ncrease. ‘the response rates included

the use of Thank-You/Reminder postcards, a second questionnaire mail-

‘out, mailgrams, and phone calls. The resulting response rates were 90.

’
percent for state supervisors, 73 percent for super;ntendents, 72
percent for distrigt ‘supervigors, 84 percent for princ1pals, and 76

percent for teachers . -

'1 - .o '.‘ ., L4

+

A




| D. File Pre-parhtion and Analysis
. , ~. Completed qurestionnaires were edited manually and coded.to resolve
multiple responses (for 'example, when a teacher said 50-60 m1nute5? were

. typically spent on mathematics 1nstruct1on, the ‘average ‘value of 55 “

‘“minutes was used) ‘and to assign numeric values to open-ended reSponses

. A (for example, each different textbook which was written in was assigned

. a code number). The data were then transf’ormed Yo machine-readable

form using progranmable terminals, and a number of mach:.ne—ed:Lting

checks were performed. Responses whlch vere outside the acceptable

range for each item were coded as 'lbad data" and excluded from the

. - analyses (for example, if the number of minutes’ reportedly spent in a

lesson exceedéd the number of minutes rn the” school day). v

, The~finnl -step -in file preparation x.eas the addition of Saq:pling. ’
# ° _weights to the file. The weight assigned to each sample member was the
inverse of the probability of being selected into the sample; these
weights were then adJusted for nonresponse - of sample members. All'

results of the survey were calculated us1ng weighted data. S

It, -should .be. emphas:Lzed that thése data, ag in all surveys,-‘are

based on* the self-report of -respondents. For example, the average

number of m1nutes spent on instruction in a subJect was determined not

' ' by actual- classroom observatlons -but from teachers" estimates of time:

4 spent.r In add1t1on, ‘the results of any Sample survey, as opposed to a

) census of the ent1re population, .are ect to samplmg varlabihty,

it {s expected that the‘results}@ﬁ?kn})t be exactly the same if a

‘ second random sample .were drawn. For these reasons, the reader should

.

_exercise caution in mterpretmg these survey results, part1cularly in

, cases Wherg the reported differences between groups are smal I /
. - . « .. - . . ) . i ,‘ . - ". . .
’ \ . .-"-PART II: RESULTS . x IR
A. Federally-Funded’ Cufri‘ulum Materials o AN

", 1. Attendance at NSF-Sponsored Institutes, Confenences, and :

e.. . Workshops - . .‘ e,

. _— Do S, S:ane 1955 the Nat1onal Science Foundation has sponsored *a )

vanety of workshops, mst1tutes, and conferences to increase’ th&

sub.Ject matter competen{y of science, mathematics, and social science
. L, . . . 1Y

A




PERCENT ATTENDING

" teachers and' to heip‘ in the implementation_ of “various éurr.iculum'

NSF-sponsored activities and,

.
° N .
° . N
s . t
) N .
i~ . °
B
. .
. .

- -

-~

materials. Since it is likely that many of the+people who participaf:ed

in. thése activities are no longer teaching, NSF records could not be
nsed to.'determine the percentage of current teachers m these subject
areas who .hav,e been reached by thebe activities,.- Therefore, sample
members in this survey were asked if they had attended one or more

if so, the particular~types they had

_ attended.-

J

Figure 1 shows the percentages of current teachers who have

attended one* or—more NSF-sponsored workshops, conferences, €r insti-

tutes.. Note that many more :science - and mathematics tea‘che;s than.
social studies teachers have participated in these activities. "Alsq,,
. )‘ ¢
. ‘ -~
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FIGURE, 1: TEACHER ATTENDANCE AT NSF- SPON$ORED INSZ[N’UTES -WORKSHOPS,
). AND CONFERENCES /
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the level of particz.pation gen‘erally increases with increasing grade

xlevel with more than one{?third of all high school mathematics teachers .

and almost half of all high school science teachers having partficipated
in at least one’ such' activity. NSF Sumer Institutes "and In-Service ‘
Institutes, both offered prior to ;1974 only, served the largest numbers

-

-of teachers. The percentages attending NSF activities since 1974 are

participate in these activities in' the JJast several years.. =%

2. Use of Federally-Fund@.d Curriculum Hatevnals
In addition to its feacher education actinti(s the National’

-

Science Foundation has supported the development of K-12 science,
mathematic$, and social science curricdla for more than 20 years,
beginning with the work of 'the Physical Science Stugy Comittee (PS,SC)
in 19?6 . A‘major purpose of this national suryey was to deter;nine the

current extent of use of the NSF-sponsored curriculum materisls as well

‘as use of other. materials developéd with federal funds. As can be seen .

in Figure 2, by far the most extensive usage of federally-funded cur-
riculum materials is in science in grades 7-12;%a total of 60 percent
of the districts are,_using one or mﬁne of- these matetials, with 41
percent us:.ng more” than one. .At ‘the K-6 level, +approximately one-third
of the districts are us1ng one or more of the science curriculum
materials In soc1a1 studies, the fignres are 25 percent for grades
K*6 and 24 percent for 7-12; and ¢in mathematics fewer. than 10 percent

AN

of ‘the districts are using any ‘of the federally .funded -curriculum

3 3

materials. ‘
The most comonly used of the fede(:il\lly-funded science and social
stud:,es materials are shown in 'I‘able 1. At both the K~6 and 7-12 grade

levels, none of the federally-funded mathematics curriculum materials

., figures are. misleading As was intended when these materials were-

¢

..1ower because relatively few teachers have had the opportunity to , .

is used in as mny ag 5 percent, of. thé districts However, these <

/‘/de\reloped, a number og’ the "innovations" hive been incorporated 1nto
0

ther comrciauy%aVailable textbooks which are being used in- magy
districts. , . ’

Figure 3 shows the pgrc'ent of teachers in each-subject and grade
-range who are using at least one of the federally-Mded' curriculum
matprials.- Note that the percent \of teachers using these ;naterialsg

. . ' K

7
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y ¢ . . Table 1 T \ : . ‘
. 'FEDERALLY-DEVELOPED- CURRICULUM MATERIALS BEING- USED BY e o
. . -. MORE TEAN 5 PERCENT.OF SCHOOL DISTRICTS o o T
o‘ L . < - ~. L
. ; . o - Percent of Distiidts | ‘
- ‘Curriculum Materials ) Using Materials v -
- N » 7 - S A
- K-6 Scxence’/ ' : T N o U "mg
1. Elementary Sc:.ence Study (ESS) o ’ 15
2. Science--A Proceéss Approach (SAPA) ' . ' 9 e
. 3. Sc1ence Curriculum Improvement Study (SCIS) .8 )
7-12 Science b, |
/ : :1 ‘ ’b }
- B 1. Introducﬁory Ehys:.cal Sc1ence (IPS) \ 25 . |
' 2. Biological Science: An'ﬁcolog:.qal Approach ’ ° ' ‘
J (BSCS Green)™<" ¥ . . 19 -\ s ‘
, 3. ,Biological Science: qulry Into L ! e |
" s (BSCS Yellow) ; S 16 .- :
. 4. Chemical Educatiop Materials Study (CIIEMStudy) 5 .7 .
S. ?robing the NatiFal World--IntermedJ.ate Science " y . 2
Curriculum Study (ISCS) , ’ 12 ; |
6. Project Physics Qourse (Karvard)o S 12 . .. -
7. Physical Scie Study \Zmn.ttee Physics (PSSC) ‘ 1Y . :
co 8. .Investigating the Earth Earth Sc1ence Curriculum . a
‘ Project (ESCP)’ 10
‘Y 9. Biological Science: Molecules to Man (BSCS Blue) ° =~ 8 v
10.. Individualized Science Instructional System (ISIS) : 7
11. Biological Sc:.en;:e Patterns and Processes . 6
K-6 Sochal Studies _ S o ‘ ’ , >
1. Elementary Social Science Educatlon Program . — .
Laboratory Units (SRA) \ L 12 . N\
2. Our Working 'World ) , o ° -8 .
\ . - . N\ - 4
© 8 7-12 Social Studies ' ' - ' , - '
N N : o o
i . +1. American Political Behavior - " J12
i) 20 Garnegle-Mellon Socidl -Studies Curriculum, Pro;ect . ;
) (Holt Social ‘Studies Curriculum) . 10 .
"3. Sociological Resources for the Social Studies (SRSS) 7 -
. . - /

. -~ . -
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| . tends too 1ncrease with igcreasing grade range. In fact, slightly more

than. half of ‘all grade 10-12 science teachers were using one or more of ~

-the federally-funde‘d science curriculum materials during the 1976 -77
%

.

-school, year - -

...

. Y ¥ R ) .
) 3‘ . Sugerinte.xgent's’ Opinions About Federal Su'pgort for Gurriculum '_’
g L . Development ) s v S ‘&
. ’ Superintendentfs were asked to indicate if they agree of ’
disagree w1th each of\ a: number of stateme out federal support for
. (curriculum deVelOpment While 58§e‘>cent o enntendents agree that -

federal support. for - currit:ulum development and dissemination has im-. *
proved the quality of curriculum alternatives available to schools, .
Todly 27 percent believe that ‘these efforts have greatly improved the

) quality of classroom instruction' Most superintendents (66 percEnt)
beli.gve ;.hat continue_g/’federal support for" curricuium development -
during the next 10° years is necessary, with 77 percent feeling that NSF

- should continue to - help teachers learn to implement NSF-furded cur-( v
. ricula, ‘and 55 percent believing that the federal government shdu]_d

l\' - direct mo,re attention toward disseminating the new curricula. - . - o

- v ~

-
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\ One frequently heard c.oment about federal support for curricﬁulum
development has been that it: tends 'tq create a nationaily udiform
_curriculum; -superintendénts were about equally divided on this ‘:i..ssu'e.
Another area of fre'quent disagreement is whether or not federally-

funded curriculum"projects‘should deal w{th.controversial topics; 34

percent of superintendents believe _that they * should not, whilel| 60-
@e}cggt believe they should, and 6 éercent did'n;t': answer ‘the question. -

A ] . oo
B. Science,” Mathematics, and Social Studies Teachers *\ ‘
The average science, mathematics,“ and social studies teécher has ~ .

" been teachmg for approxlmately 12 years; in. general, dlf;erences among

the subJects and grade range$ are quite small. Figure 4 ‘shows the
breakdown by sex of teachers .in’ each of ‘the four grade ranges. The
'results- ére consistent with the findings of a number of other studies:
very few XK~3 teachers are male but‘ most high school science, mathema-
thS, and soc1a1 swdles teachers are male. ) y )

* - .
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FIGURE 4 PERCENT OF MALE AND FEMAL’E SClENCE MATHEMATICS, AND
SOCIAL STUDIES TEACHERS, BY GRADE RANGE
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. "+ Most elementary sahool teachers,teach in. self;contained- class:
. rooms, - that is, the téacher is responsible for instruction in all
. academic subjects.' There is evidence, however, ‘that the&;teachers do .
not feel equally prepared to teach all-of these subJects. As shown in

N\ Figure 5, nearly two-thirds of all elementary teachers feel very well
'Lqualified to teach reading, while only 22 percent feel very well quali--

fied to teach science. Smilarly, “at the other end’ of the scale, 16

percent of elementary teachers feel \"not well qualified" .to teach

science,- compared'to 6 percent or fewer in each‘of the other three

. subject apeas. . . oo ST \

) It-is 1nterest1ng to note that elementvary teachers . perceptions -
/ahout their qualifications for‘ tea_ching thé vafious" subjects~are con~
sistent ‘with the‘amdhnt of time that’ :i;s generally spent in instruc'tion
in Qese areas. Teachers in delf-contained classes _reported ‘spendin'g
the most time on reading bnd the.next largest amount of t‘ime “on mathe-
matics instryction. The emphasis on "the basics" apparently leaveA‘
‘ very little time for instruction in se.ien“ce and social studies. "As can
‘be seen’ in Figure 6, s‘i:udents in grades K-3 spend an average of only

" ' about 20 minutes each day on science and ‘on social studies Note that

the difference between the amount of tme spent on reading and that

spent on other subject’ decreases: from K-3 to 4=6 .
More than half of all school d1str1cts in the country, espec:.ally
small districts and those i\n rural areas, have no persons respons:.ble
.« for district-wide supervision or coérdination.! And, as showh in
L \/’ Figure 7, while approxmatel'y 75 percent of schools with grades, 10-12 -
. have sc1ence, mathematics, and social studies* department chairmen “more"
N : than half gf all elementary and ' junior high schbols do not. Further-

more, wh:.le 90 percent or more of elementary school principals feel

v
-n

- . - adequately qualified" or "very ‘well qualified" to supervise " instruc-
. ‘ . tion ‘1'n reading, mathematics, and social studies, almost 20 percent .-

" feel "not well qualified™ for science,, supervision. Thus, the element-
ary—school teacher who feels inadequately prepared to .teach sciemce

, (and l.put of 6 feels this way) may not be able to get help from the

principal, and. is unlikely to have as ience department chairman or a

/

district sciente supervisor to turn to /rfor help
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The percepyion thae one is inadequately qualified for feaohing
certain subjects is .not’' limited to elementary school teachers. Secon-
dary. teachers were askeo to indicate if they are teaching .any courses
that they do not feel adequately ‘qualified ég teach,

specify the courses.

and if so, to
Approximately 12 percent of the science, mathema~
t1es,

and social studies teachers specif:.ed one or more, courses.

Interestingly, the vast maJorzty of xhese teachers liste Courses in

tﬁeir .sample” subject area; fon’examp. , most of the scienee ‘teachers

‘who indicated they are ina;iequately qualified to teach one or more

courses were referring to courses within scie{zc‘e., The probl “of
teaching "out of field" is/_gparently a greater problem within each
major, discipline tham across disc:.plmes.
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Teachers were asked #o indicate specific areas in wln.ch they would

s,

like assistance from a subject matter resource person but .receive

little or none .those areas in whlcﬁlthey are 1ready receivxng adequate

a sﬂbJect matter resgnrce person. More than 7 percent of al sc}ence,
mathematlcs, and social studies teachers indicated they do not 11y
- need asslstance in lesson pléhning, actuall teachlng lesso and’

maintaining'discipline. Areas in which a si ble number of teachers
would 11ke additional assistance 1nc1ude obta g 1n£ormatlonaabout
1nstruct1onal materials, learning new teachln methods, 1mp1ement1ng

- the discovery/inquiry approach and using ma 1pu1at1Ve or hands-on*

~
]

materials. . Lo . \ T ) .
Teachers were also g&ven a list of p0851b1elsources of information
about new developments in eduqatlon.and were ashed to the the utility™
of each.‘ ‘The results_ showed that many sc1ence, mathematlcs fand social
studies Egkéhers rely on other teachers Jfor 1nfqrmatlon, approxlmately
half" of | th Y rate - this source "very useful" whﬂle most of the others‘
con31der teachers "sdmewhat useful." Othker partlcularly valuable
sources of 1nform§§10n for teachers 1nc1ude° 3&urnals and other, pro-
fe551onal pub11cations, especaally for teachers iin the hlghér grades;
college cdurses; and for elementary teachers, local 1n-serV1ce programs.
Pr1nc1pals, local sdeect specialists, federall sponsored workshops,
meetlngs of profe551onal organlzatlons, and publighers and sales reﬁre-
sentatlves are also con31dered useful sources of- nformatlon by qu1te a

few teachers, while the majority of teachers rated teacher union meet-

A
»ings and state departmentﬁghrsonnel as "not uséful." . o .
3 ! -

N M
.
A .

C. Imstructional Materials_and\Techniquesry .. l

The textbook continues to play a central rol

Il

in. science, mathema-
tics, and social studies classes.® With' the exc ptlon pf K-3 science
and sOC1a1‘ studles,q”v1rtua11y ally science, ma emat1cs,,.and¢vsoC1a1
~studies claxses' use published textbooks or ;prograhls.1 ‘While most

classes pse a single textbook or program, appror}mately one-third .use

-

1 Approximately one-third of K-3 science and*soC1a1 studies classes
, use no published textbook or program. K

s
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multiple textbaoks; In most districts, teacher committees and iadi-
- vidual teachers are neavily'involved in selecting the textbooks to be
used. In many cases principais, super1ntendents and district-wide -
-supétv1sors are also involved in these decisions. Very few districts °
involve students, parents or school board members to any great extent

.in’ the textbook 'selection process.

. N

Lecturt and discussion are* the predominant techmiques used in
sc;ence, Pathehat1cs, and social stud1es classes. Discussion eccurs
"just about dallgr in half or more of these classes. -Approximately
two-thirds of the qlasses in each subject have lecture once a week or
more, with many thesé‘having lectures "just about daily."

/ Science and 80 ial studies classes are generally more likely than
mathemat1cs classes to use alternat1ve activities such as library work,
ﬁxj student progects, f1e1d trips, and guest speakers. Slmmlarly, f1lms,
T " f11mstr1ps, f1lm.loops, slides, tapes, and records are more frequently
. used in science and social studies classes than in mathematics classes.
On the other hand, individual assignments, chalkboard work, and tests
otcur more freqpently in mathematics classes than in social stud1es or
'sciénce classes. Telev1sed instruction, programmed 1nst£ﬁt§1on, com=
puter—ass1sted idstruction, and contracts are rarely used in any of ‘the
three subjects. F1nally, simulation .activities (e.g., roie-play,
N debates, panels) are comhon in soc1a1 stud1es but rare in sc1ence and

=

The use of hands-on" or manxpudatlve maserials ;s most freduent )

mathemat1cs. _

in sc1ence classes, w1th 48 percent of the classes uszng theb at- least

" once a week compared to 38 percent of mathemat1cs classes and 24 per-

ltlasses.1 Figure 8 shows the frequency.of use

a0

cent ‘of social studies
of manipulatives in science classes in the four grade ranges.\ Note
that the: overall use of manlpulatiwes in science classes increases with
increas1ng grade level Meter sticks and rulers are. frequently used }t
all grade levels, whfie living plants and animals are frequently used

in, the lower grades, and balances and scales are frequeetly used in the

\ .t . i -
. . . =
~ . P

- i J

1 .while manipulat1ves are used more| frequently in science.classes
than in mathematics:and' social studies classes, sc1ence edutators may
be concerned that 9 percent of science classes never use manipulative
materials and another 14 percent do so less than once a month.
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FIGURE 8: USE OF MANIPULATIVES IN SCIENCE CLASSES -
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hi@hé: grades. Ihterestingly, science d:eachers who ‘have - attended sone
|
|
|

.or more NSF-sponsored activ:.taie& are_ cons:.derably .pore’ likely than
other science,”tea(éﬁ\rs to use manipulat:.ve matérials in thei‘r classes.
(This is not th; casge fox: mathematics or soc:.al studies teachers)

In mathemab:;cs, the use of Janipula&ives is more common in the
'lower grades. Games and puzzles, activizty Camis or ifits, and numera-

‘

. ‘ v 't:.on and place’ value mam.pulatives such as rods, and blocks are fre-
|
|

ment/tools are mofe frequently used than metr:n.c measurement §ools In

social !tud:.es, the usj of manipulatives is again more;scomon in the

|
’ ' metric ;system in their classes’ As shown in Figure 9, the use: of
|

- quently used in grades K-6. ‘At all grade levels, non-metric measutre- .

\ . lowen grades, with .mapsy chasﬁs, and globes be:.ng_ used quite’ frequently./

\ - Science and mathematics t&eachers were asked about the .use of the.

¢

e vls
.metric concepts increases with mcreasmg grade lgwel in science -

classes; approximately 90 [Sercent of the 7-9 and 10-142d sci’en;e classes
‘make use of the metric’ system In mathematics , on@t’he other hand, use
is higher in the lower grades, by - grades 10-12" only 56 percedt ‘of

mathematics classes use metric cormcepts. In addiﬁohv, mathematics’

\cnl-asses are more likely to use  the’ metric system only in a special .

t, while science classes are more likely to. introduce the' concepts

14

a special unit and then use them throughout- the course.
. -
Ty S P \\g

Facilities Equipment and Suﬁplies. ‘ - A

-

Principals were asked if each of a numbergof typés of *equipment is
va:.lable in theirsschools\ The results \g;hoﬁ in Figure 10, 1nd1cate
hat secondary schools are considerably more likely than élementary
", schools to have greenhouses, computers or computer ternunals hand-held

calculators‘gand darkrooms. oL -
Teachers were asked about \the” actual- use of various types of

example, while more than three-fourtha of elementary 'schools have

+ percent of 10-12 science classes and- ,{6 percent of 10-12 mathematics

\classes ever use them. . ~ . .

-

equipment& The results showed that some typea@f eduipment arezavail-

_able in many’schools but, are \used in relatively few classes. ’For‘

' m.croscopes, only. 28 _percent of the K-3 science cla:ses and 59 percent ’
of the 4-6 science classes ever make )use o£ tﬁem Similarly, while 36 ‘5
percent of 1Q-12 sc ﬁﬁi have computerf/ Oor co uter termiuals, only 9 v

o i

"n.
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Teachers of science in gr'ades K-6" were also ask'ed about the facili-
ties they use for teaching their classes. Slightly more than half of *
’ all elex;entary school’classes receive science instruction in c.lassroons
with portable science materials.” As shown in Figure 11,‘on1y 4 percent
¢+ of the eie:n'en{ary science classes (and virtxially' all of these are grade
4-6. classes) are conducted in ']:aboratories or special science rooms;
.more' than a third -of the chagses are conducted in classfo'pns with no
science facilities at all. oL ,. . -
L'Teaq:hgrs wer5 'w|also asked"to -rat:.e *t;.helg adequa_éy gf‘y&g;i?us aspects
of facilities, equipment and supplies for teaching théir'aiisses. The

. .. . > .
Nl two areas rated "improvement needed" by more. than half of the teachers
' “were ava:i:lability of laboratory assistants or paraprdfess@onal help and
: money to buy supplies on-a day-:to-day basis. These two problems were
~ considered serious in all subjects and ayi grade levels. ~
. N . “ -
— E. ' State and Local District Supervision/Coordination -
* State course requirements for high school graduation are hea\'rier'
‘" in social studies ‘than iq@thematics or science: in grades 9-12, most
o states require only 1 year of mathematics and science but more than 1
o - ')
Lt .\\ +
o-g— -
.8
. ) . ) , . ' . : [N
E]speciaL science ROOM o ~ .
N cLassnot with rortaste science wateriats © . o '
~ [Jwo science raciumes ‘ "L |
i urxnown 4 ’ co ’ 7
) T B . , ) , - A -
. . FIGURE 11: TYP?S‘OE CLASSROOMS USED BY K-8 SCIENCE CLASSES
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N . . .
year .of ‘social studies. Very few states- currently requ:.re specific - ,,e
competlencies in these su Jects, ‘but.a number states are planning to :‘ ’
‘-; : implement such programs p!‘oxmately a‘éf;td of ' the states are-«\'ﬁ i
S planning o mplement competency programs in mathepatics, while "22 " _' 'k
. percent plan to do 80 for sqcial‘ studies and 13 percent for sc1ence ~ -

2 : Approximately 25 percent of - the states and 40 percent of theL ,

districts set gu:.delines for minimum 1ns§.ruct1onal time in one 'or more -

- of the elementary grades. Relatively few districts set guidelines fqr
kmdergarten instruction, and those that do recommend a minimum of.« onlY\
approximat,ely\g.ls m:.nutes per day each for science, mathematics, ‘and’
social stud1es In grades dne through three the- recomended minimoum’,

( tmeffot mafhematics is 30 minutes on the average, while the EEecom- », -

.mended minimums for sdience and social _studies are apprpxmtely 20

mn)ptes each per\d\y In the higher ele:nentary grades the recommended . - ¥

~ " minimum times for- the' 3 subjects are all in ‘the 30 to 40 minute range, '

& with go major jifferences between subjects. 'ﬁ ) ) _ ) ;

o In addition ‘to questions about disWinements .and  ¢ur-

v ‘r:.cula, respondents to the- d1str1ct curriculum quest:.onnaires were
asked about their proféss:.onal activitie Whﬂ} allegir;;ce to a
particular subJect area appears to be stroner at thé secondary level . -

than at the elementary level, in_no cate 'did asé’many as a third of the

respondents .Aindicate membersm: theif subject area's pFofessional

: organizations, e.g., t’e Nat:.ontﬁl Council of~ Teacherg :of. Mathematics,

the National Sciernce Teachers Aqsociation and th tional M\ﬂ
_ the Social Studies. Smil ly,"'fewer ‘than 5 ercent of the respond- e
ents rm{r‘ted attending a rofess:.onal; meetinxin the subject of in-

terest at’the state, regiondi; or national, 1ev® during the 1975-76

school/yea/r. _t Ko ',r; L

% § . 1 f/ - . . r.':‘ ‘. ’ { '

F. Factors Which Affect Instruction in Sciende, Mathematics, and
’ *  Social ‘Studies-Education. ~ Coe ;
. Insufficient funds for phrchasing equipment and. s\hlies, and lack

of. matefials for ° 1ndiv1du.al:.z:.ng mtmction/ are serious -problems
affecting K-12 science, ma,themat:.cs, and social studie inatruction
accordmg to all groups queried (teachers, princ:.pals, and ' state and

lonal . supervisors). Inadequate fac111t1es are also c\on dered ‘a2 serious
e, . R

v . o &‘/ '- \l‘- A
. .. 23 - . -
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',Ekcept teachers consider inadequate articulation. of instruction across

. three subjects.

abfﬁitles and lack of student interest in the subject.,

v-%y teachers, principals, or state and local superV1sors.

e

problem in, science at all -grade levels. = Interestingly, all groups

Pl L3

grade levels to be & serious problem. 5,

- L

AiSeveraI probleis appear more serious in thie elementary grades_than.

in the secondary grades) including lack of teacher planding time in all
;. For elepentiry scrtnce and social studies, the belief
that these subJects are less 1mportant than others and .inadequate time
It is
1nterest1ng to note. thaf all groups' except the teachers themselves

to teach these subJects are also con31dered major problems

con51der lnadequate teachiet preparation and ldck of- teacher interest to
be maJor probems in K-6 science 1n§truct10n.
Two p cblems are considered serlogs for science, mathematics and -

social studles instruction in grades 7- 12 1nade3uate student reading

-

Surprxslngly, difficulty 1n marptalnlng discipline was not sated a
serious problem for science; mathemht1cs‘ or social ‘studies 1nstruct10n
This result
is not con51stent ‘with™ fandlngs of some other recent studies which

A J

Ea -

indicate greqt.concern over d1sc1p11ne-re1ated issues,
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2 U.S. Department “of _Commerce

' . ' Co ~ R
. . FOR MORE ,INFORMATION: . : .
v N ¢ * . .. 0‘5 ) ” .
A more detailed treatment of the results of this survey can be?

found in the ‘technical report. Copies of the te¢hn1cal report of the .
1977 H?tlonal Survey of Science, Mathematics, and Social Studies.Educa-

tlon and additional copies of ,this Highlights:® Report o,may be Obt&lBEd

from the ERIC Document Reproduction Service (EDRS)1 and from the Natisfial
Technical Information Serv1ce.2 Copies will also be availablée from the
Government Printing Office.® 1In addition, persons interested in using
‘the survey data,to conduct hdditional analyses may obtain a’ copy of the
Public Release Data Tape and thé accompanying User's- Hanual from the

Nat1ona1 Technlcal Informat1on Service x

- »
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1 ERIC Docnﬁent Reproduction Service (EDRS)": . . +
P.0. Box 190 T
Arlington, VA 52210 , 5 ,

National Technical Information
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